Ion-pair solid-phase extraction and gas chromatography-mass spectrometric determination of acidic hydrolysis products of chemical warfare agents from aqueous samples.
The chemical warfare agents (CWA) degrade rapidly in aqueous samples and convert to acidic degradation products. Extraction and identification of the degradation products from complex matrices using simple sample preparation and sensitive detection and identification is the most important step in the off-site analysis of samples. In this present study, we report a simple sample preparation step based on ion-pair (IP) solid-phase extraction (SPE) for the extraction of acidic degradation products of CWA namely methyl, ethyl, propyl phosphonic acids, thiodiglycolic acid and benzilic acid. The analysis was performed on GC-MS in electron impact ionization mode. Three IP reagents triethylamine (TEA), tetrabutylammonium bromide (TBAB) and cetyltrimethyl ammonium bromide (CTAB) were used. The recoveries were estimated using the internal and external standard methods. The recovery of the compounds was almost negligible when TEA was used as IP reagent. The recoveries obtained when TBAB and CTAB were used as IP reagents were high and reproducible. The recovery of test chemicals is above 90%, except for methyl phosphonic acid and ethylphosphonic acid (20.6 +/- 3.2% and 35.8 +/- 2.5%, respectively). The minimum detection limits of the method were calculated for all chemicals in both full scan and selected ion monitoring modes. The test chemicals could be detected in microgram per litre quantities by the IP-SPE method.